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■ in Energy > In Transportation 



HOTTEST 
NEW GADGETS 
ELECTRONIC 



A Mini-Computer 
In Your Pocket 



A U-$. fJjis/y SH-60 dtps 
sonar for a Soviet Aku Fa- 
cial j suix which saJJi 
faster and riEves deeper 
than anything wc h awe. 
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BATHROOM REMODELING 
HOWTO: 

■ Set Tile 
Guild Vanities 

E In stall Skylights 

■ Replace Fixtures 
I Recess Lighting 

Create A Hrgh- 
Fashion Look 

And Morel 




WHY AJMER 
A CHANGE OF HI 

CHEVY SPORT SIDE. MORE V6 POWER That's how hot n juicy Chevy Sportside is. 

THAN FORD, STYLED UKE NO TRUCK The swept-back looks alone can incite your 

AVAILABLE FROM FORD. glands to riot. 

Admit it. If there were a meter attached to all Theres much more, of course. Theres the 

the sensitive points on your body right now standard Vortec V6. Bristfing with fuel-injected 
and you saw this truck coming down the aggressiveness. More standard half-ton 

street, the needle would jump off the gage. power than Ford. 




Lets get =L together, buckle up 



CA'S HAVING 
ART IN PICKUPS. 



If you want even more force (and you 
might, you might) get the available 350 V8. 

The Getrag-licensed 5-speed manual trans- 
mission with overdrive is standard. So is the 
sporty stepside box. 

See the Chevy Sportside at your Chevy deal- 
er's. In either 2- or 4-wheel drive. And you’ll 



see why Americas having a serious change of 
heart about ordinary-looking, outdated pickups. 

Chevy SptHtstde. now with new 1-yv.ar 5 G.QOO-mik EtimpCT to 
Bumper Plus Warranty, See your Chevrolet dealer for terms ol this 
new rimit-^d warranty 

Chevwtel l hr*> Stxirr-,.iS. And HI* QhjfVralff rn.hlt‘.1‘ Jif irtfrSltttd tr Ji5r«nir k - ^ 

CW CtMp mSftCMI Ltp A'I RiglKL*. HiMfYUl 

iugH Dv Co - j C-. :.i ■f.ompaii. LaJCdj C akv intt UteUyniniK: Bfbbcn 
Oc- iLt .i> l" rf jjitfcred Radmil i * T*h Oki Cnli Compim 
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Future evinri ide owner 

ENTRAINING. 



^EVmRUDE 

EVINRUDE OWNERS ARE B s 
NOT MADE. 




'ILikf >i h nJ lex jk :it 

tin; kid up In mi and you 
just might set: yonrscJl! 

Someone who was In »m 
tor cxcitei item 

In short, someone who 
was hom tor an E\inrude’ 
(Xitfroard. At Eunmde. 
we know that Ibr wxi. 
there's onb one speed, 
lightning speed 

'(hat’s hi w e build our 
Evinrude XP r ' mly < me 
way Tough. li lias the jxmer 
and aecele ration tueover 
the water liister than an> 
other i >ut hoard in its class. 

Add to that the fact that 
the XPI^J tun withstand 
hours upon hours t>fst Lin- 
ing and stopping. 1 >ay after 
day Then you'll 
understand 
why we btiiov 
an Evinrude is 
the most reli- 
able outboanl on 
die water Mauds 
down. 

for the dealer 
nearest wm, 
call 1 hiio 
255 - 2 S 50 . 
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EDITOR'S NOTES 






CoFe In Red Square. Moscow, 



HIS IS THE year for everyone 
lo love the Soviet Union. Mik- 
hail Gorbachev started it last 
year with his filasnosl policy of open- 
ness. Ami there Is definite improve- 
ment in relations between the US-S. R. 
and the I LK, However, that doesn't 
mean we aren’t ^till concerned about 
maintaining nur competitive edge in 
many arenas where both countries have 
an interest. DWu&smg such issues inev- 
itably leads to a debate over whether we 
or the Soviet Union are ahead in sjiaee, 
in weapons technology, in medicine and 
in other disciplines. We wondered p loo. 

So we dispatched Science/Technology 
Editor Tim Cole to the Soviet Union to 
get the inside story. Cole spent three 
weeks there, touring the leading tech- 
nology centers and interviewing the 
Soviet Union’s top scientists and engi- 
neers. Hi ft cover story, "Red Tech Ris- 
ing" on page H! is both fascinating and 
reassuring. We Ye doing okay in most 
areas, hui there's work to be done 
in others. [ hope our new Leadership in Washington will recognize thin, too, and 
give new direction to programs which will make America a world leader in virtu - 
ally all ureas of science and technology — as wc once were. , . . Render Harry 
(bikes of Glen Mills, Pennsylvania, wrote me a letter recently that said, in part: 
"Many of your covers over the years have been graced with the work of Ed Vali- 
guraky, whose fantastic artwork has surely whetted the appetite of many a per- 
son to buy PM and read the inside story. How about 
an article on this unsung hero.” We can't do a whole 
article on Ed, but his work surety has graced many of 
our covers, including this month's. Ed Valigursky is 
one of the country's best-known illustrators of air- 
craft, whips, spacecraft and other machines. He is 
the regular illustrator for our popular ’'Tech Up- 
date" section {page Inland his paintings are on per- 
manent exhibit in such places as the Pentagon, 
numerous naval anti airforce installations, and in the 
offices and homes of corporate and government offi- 
cial*. Ed Sfl a member of the A merican Society of A vi- 
atiem Artists and the Society of American Historical 
Artists, and his work has garnered him numerous 
awards over the years. We're proud that Ed is pail 
of the Popular Mechanics family* ■ * * From 
lime to time* we call on outside experts to help us 
produce the articles you see in POPULAR MECHAN- 
ICS. This month, general tfont rudor and master car- 
penter Ron Rikerof Keyport. Now Jersey, helped 
us produce our "Rath room Remodeling Guide/" 
which begins on paged! Riker has the unique ability 
to articulate what he's doing so that our writers can 
capture his knowledge and expertise for the pages of 
PM* And that's a rare gift. Til next time. 
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SURGEON GENERAL'S WARNING; Quilting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 
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An Engineering Masterpiece 
That Performs as Beautifully as It I noks 



Only j few timers in each gcncnitiQFi dn pure degunce and ulti- 
mate function meet Jv they Join Rulers Red I Over and 
L-ndtr Shotgun. In the field, or up ii^ainsc the cough com peti- 
tion of modem sporting clays, diseri minuting shooters havtz 
discovered this American -made triumph of smgjmeering, perfor- 
mance and sty la 
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& Company, Inc. 
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Fite in-itmcdcwi mitruml* tor all KLbgfrlsmimb* dhitiLiWc upn^irqiK^t, 
Einirfl-Gonrtnrs ■ iRBSDvSiurrn fiuqff \ Company inc 
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LETTERS^ 

A Place To Work 




I WANTED T< > li j L you knnw huw 
I m u -i ll I enjoyed faui Iding the 
Ihamlsonw red oak desk that ap- 
peared in your story , "*Wnrking At 
Home,*' in tile Worn] working Guide of 
Nov. (page II -Ik 
The phiriN-, which Wi j i‘l- idiuwtt com- 
plete m\ one page of the story , were emsy 
Lo follow and aE] the dtinen^lmis worked 
out exactly. I pnadr two chatiges: I de- 
leted the center drawers, and I ire 
creased the depth to 30 in. Thanks for 
the terrific place to work! 

LEIGH: SMITH 



A II Si »N. TN 



Building instruc- 
tions with detailed 
photos and plans for 
t\ur contemporary 
desk were presented 
in n 6 -page story. 
Photocopies of the 
story are ai'ailubtc for 
$4,50 from Popular 
Mechanics, P.0 
Box WI4> Radio City 
Station, New Vari, 
NY 10101. 




Photo 

History 

Your H Pnrt rails 1 ' article >lfKigt "?S, jaiL 
'MOj tivi-rh H»kcd ihp KxakiM as the first 
35 mm single- lens -re fles e am era. 1 
bought nvv 1}J3K Kine ExakU in 1911. 
and carried it with me to Guam during 
World War I L 

ALLAN T. MIl.LLIi 
Eli AJ.TIill Hi ft, Ain 



PM v contemporary desk feature! itor 
age space and snerf tea s typewriter 



urban 4-wheel drive. 1 keep my vehicles 
in excellent running order. 

Popular Mf-thanh-h, more specifi- 
cally, ""Saturday Mechanic/ 1 has been an 
excellent guide to mtk 
Of the many ideas that I owe to Pope 
LAB M kthan tes, probably the most 
helpful was taken from the Car Care Tip 
titled Cold Heat in "Car Clinic" of the 
Dec. "88 issue (page 38k 
My 1971 Suburban was not put ling 
out enough heat. Like your contributor 
from Alaska, I went through the litany 
of checks and replacements. I miked 
with the experts and they had nodiing 
to offer. Then, I like- 
wise found the heater 
cure smothered with 
bugs and leaves. 
Now 1 have warm air 
once again . 
ROZIERE.SANCHEK 
Al-Rl ryUEKgE-K.NW 

Clean 
Machine 

In your article ”How 
To Maintain Your 
Chain Saw/ 1 (page 
101 , Jan. '89 J. you 
suggested using a 
wood stark to dean 
on 1 1 he chain bur pm h >v e . I 've fou rii I that 
it's very hard In get u wood stick thin 
enough tr> fil in Ihegrnm c and still have 
enough rigidity to remove debris. I 
w.iuld suggest using a piw of old hark- 
saw blade. WraptapM^mimw] it as a han- 
dle. The teeth are perfect for cleaning 
around the IijIk- oil hfden on line bur. 



You and several other readers have 
correctly pointed out that the Kine Ex- 
alt ta predates the 1952 Asa hi flex. In 
vailing the Asa hi flex the first “widely 
available ’ SLR, ice should have noted 
that World War ll interrupted regular 
shipments of the German -made Ex- 
ahta to the U.S. market. Moreover, 
Supply remained inconsistent with the 
onset of the Cold ns the Exakta 
plant was located in Dresden, beyond 
th e iron Curtain in Russian -occupied 
East Germany. 



im J VANOKK 

i-kutlwil IL 

Lab Notes 

Thanks fur the rarrtcoitler tests inymir 
Dev. h 8S issue rCamwrclers On Trod" 
page 72). E 'il been in the market for a 
earn carder for some time, hut could nev- 
er gel adequate explanations lor all the 
IHwfnrmuriee specifications cited by the 
manufacturers. Your "real-world test- 
ing'' helped interpret the numbers. 
Than ks, again . IJIRL K »r 1 E si )WE LL 

A VC IN - TS V -TH E-SEA , N.l 



Hot Tip 

Among all the vehicles that I've had 
aver the years, imd that I have now, my 
pride and joy is the 1971 Chevrolet A Sut> 



Glad we could assist you and other 
electronics huffs. In aur next lest re- 
port, r veil examine the latest compact 
disc players. Pi 




^X^FUEL 

INJECTOR 

CUANIR 

TSASCrt K H WMl I L I p v AS f SU 4 .. /.V 

Crfiyi^llJ ’MS flMtAV t.L^S; > 1 IX! 



ONE 
REATMES1 

Inpnv 
fli<jf.f.i 
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Courage 
for your car. 

Does your car lum into the 
gutless wonder on a hrl!? Does it 
crawl instead of climb? Do you 
press the pedal too much for too 
little acceleration? 

Itour car's tack of courage 
could mean dirty fuel injectors 
are robbing it of power 

But one bottle of SIP - Super 
Concentrated Fuel Injector 
Cleaner quickly dissolves deposits 
and undogs grimy injectors. It 
helps restore lost power and 
improve acceleration. Helps elim- 
inate tough starts and 
rough idling, too. 

And it's so easy to 
use. just add it 
to your gas lank. 

So take heart. A 
dose of courage might 
be all your car needs to 

perform better D first 

1 9 BRANDS 




POPULAR MECHANICS * -Aflf.'L 1989 



1 





THE BEST-SELLING COMPACT TRUCK 




THE NEWLY DES1GWD 
1989 FORD RANGER XII. 

We took the best- selling com pact 
truck in America* and made it even 
better for you in 1989. Because you 
don't stav on top by standing still. 

ITS WHAT'S NEW 
IN COMPACT TRUCKS. 

Ford Ranger XLT's changes for 
1989 start with a new, more aero- 
dynamic exterior styling and con- 
tinue inside the cab, where the im- 
proved interior environment features 
redesigned seating and a newly 
designed instrument panel with 
tachometer. Thanks to its 2.3L Dual 




Plug engine, this year's Ranger 
XLT features more horsepower 
than last years model. And also 
this year. Ranger XLT features 
standard anti-lock rear brakes. 



ITS A L OT OF 

TRUCK FOR THE MONEY. 
With so many new features— 
and some returning favorites like a 
fully synchronized five-speed trans- 



i 






IN AMERICA JUST GOT BETTER. 



mission, power steering, tinted 
glass, and AM/FM stereo cassette 
— you might think Ranger XIX 
can't possibly be a bargain. But 
Ranger XLT gives vou all that, 
plus Twin- I Beam from Suspen- 
sion, 60/40 doth split bench, and 
all season radials for a price that 
jusl might surprise vou. 

6/60 WARRANTY . 

Covers you and future owners, 
with no transfer cost, on major 
powertrain components for 6 years/ 
60,000 miles. Restrictions and 
deductible apply 1 : Ask to see 
this limited warranty at your 
Ford Dealer. 



STANDARD XLT &4A WCbAOt 1 QUIP, V, EH r 

EratetHrw UHti litck i. Gjhjh? 
MMO.Uirfli Splii Hi-nch, E'JIH ALI-Smnn 
Kadiak; Chrome fipnrStE-p Bumper; Klee. 
AM/FM rrrk 71 ■‘Cluck and Ca^dtr; Riittrf 
Slt'fnriK; Tiichsirnfltfr: Sliding K^ir' Window . 
Deluxe Twa-Torw Faint; Tinted CjIhes-, 



CAfl AVAIf AfllUT* 
Rpfiular Ciib; SupcrC?ib 



DKJVtTRAlNS 

2.3L 3-4 Dual Plug: EtljzinE; 5-Spved Mutual 
i'JvrTKirivpt 4 Speed Ciilumti Auta 

fiyifTdriv? jQptinnalK 

BEST-PU1LT AMERICAN 
TRUCKS 8 YEARS RUNNING, 
Ford Trucks am the best buill — 
based on an average of owner- 
reported problems in a series of 
surveys of ’81-’88 models designed 



and built in North America, At 
Ford, 'Quality is Job 1" 

•Baaed ■ ut calendar year mamifartuTvrsi 
reported mail deliveries rhmijrti 1C1/31 ’rtH. 

Huckle up-fogclhcr wr Pie save IKts- 




BUILT FUN TOUGH 



i 



TIME MACHINE 




75 YEARS AGO: APRIL 1914 




Big Wheel 

In early intarmitiuns d PM be- 
came a repository for the 
bold H Lhe visionary— or the 
merely wacky- Consider one 
form of personal Lransporta- 
tiuii from a St. Lodi~ inven- 
tor: { J Lii' propeller- drawn 
cover subject consisted of u 
rubber-rimmed aluminum 
wheel that turned on a sta- 
tionary wheel inside it. A ni- 
cy! inder reciprocating- 
pkstoiL engine powered the 
machine , and l he driver 
perched within the inner rim. 
The motorcycle quickly es- 
Mngiijshecl jjopular denim u I 





Air Progress 

PJVl was present at the cre- 
ation nf numerous industries^ 
but none was covered with as 
much passion- filh?d detail as 
aviation. Traveling to avia- 
tion's early R £ I) center in 
Hammonds purl. 

New York, PM 
learned that pio- 
neer Glenn H. 

Curtiss and his 
colleagues were 
discussing "The 
ever-present pos- 
sibility of trans- 
atlantic flight, ,! 

Nascent air-to-air 



refueling schemes were ad- 
vanced h along with a scenario 
that envisioned dirigibles 
serving as flying landing 
strips. The Navy's later air- 
ship fleet would carry Squad- 
runs of tiny biplanes. 



50 YEARS AGO: APRIL 1939 





Ship Movers 

The Maginot Line hud amply 
den ns nst rated the French 
focus nn massive military 
projects and procurements. 
Nothing could compete, how- 
ever, with the plan illustrat- 
ed on FM's cover to transport 
French warships from the 
Med to the Atlantic by rail. 
Desiring t(3 eliminate the sail 
around the Iberian Fennin- 
sula — thus avoiding the 
chokepulpt at Gibraltar— the 
Struck ship hauler would 
link Port de Verdun and Be- 
ziers over rivers and l hn jUgh 
mountain [jasses. 



Three-wheeler 

The benefits of fuel efficiency 
were becoming a serious is- 
sue for motorists. One solu- 
tion: Lighter cars propelled 
by smaller; fuel miserly en- 
gines We published rate con- 



cept that called for the 
elimination of one back wheel 
altogether, a dO-hp, air- 
cooled engine and welded l- 
piocB body construction that 
replaced heavy nuts and 
holts. 



25 YEARS AGO: APRIL 1964 




POPULAR 

MECHANICS 
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Spring In The Air 

A quarter-century ago, arti- 
cles on how to create a ship- 
shape exterior served FM * 
growi n g legi nil u f do-it -y ( m i- 
selfers, New low-mainte- 
nance sidings marie of 
galvanized steel, vinyl and 
plastic were reviewed, along 
with step-by-step installa- 
tion help that has become a 
PM hallmark. Elsewhere, we 
furnished U spring projects 
—from slate entrance ways, 
to concealed hobby walls that 
miraculously absorbed child- 
hood toys, chemistry rxperi- 
mentfi and other items. 





Working In Sp^ce 

A mericans wore takinjj i la ■ i r 
fi ra t te n l at ive step^ c ■ ■ w :ml 
the stars, and i he nor-l r ■ 
construct orbiting pbtfurm- 
struck a sympathth-. chord 
with PM rf*!idpr&. 

an 

eiectnc ratchet- 
ing device made 
by Black & Deck- 
er that overcame 
the reaction creat- 
ed by a turning 
force in space. Its 
freely rotating 
mol or and mecha- 
nisms transferred 



l m r hi (mu or and lenctinn 
iVi ijii the motor to The output 
shaft. A busy spacewihlMng 
nstrnmtut could mover! il 
frni ti a wrench in a screw- 
1 1 ri v v r i u’ tl lrtnu I u lj >. fW 



10 



POPULAR MECHANICS ■ APKI I IW 







PF51 

DURAGUARD 

Oil Filter 



—Chuck Yeager 

AC's new Duiaguand Oil Filter is so good, it's designed to cut engine 
wear in half, compared to old AC filters. 

Up to fifty percent less engine wear, Thanks to a new glass medium 
designed to irap more sludge and crud. 

Your car's o big investment Doesn't it moke sense to give it the most 
protection you can? With oil filters that match your cart performance requirements 
to a "F? AC Duroguard Oil Filters. 

For the AGDeko retailer nearest you, just give me □ call at l-flOO-AC-DELCO 



DC-DEUO. 1HEV D0II1 JUST FT. THEV ITHTDI. 
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fthi Night 
Yisirtfi Squirt l PJ 



AfnmuriiTwrt 

jj«* -j j'JWftfl 



.■^aqrjMlJKT^ 



At0saa 
ttrttfit miut 



IttU' hun 
tiL-u^vbr 



tn^m 



Titij&i ALcjimjfw/ri 

wid Dairmsimi 
Syutm | TADS3 ■ 



VKDSJPNVS 

^ulldW iiJTTi-;( 



IADS IXulizht 
Soiaimrr 



N f ght Syitems 
Sefimr S^mun 



FthfJIrif ftch.4; 

2.75 m hm*m 

Amid RitiMih (tmR) 



h’+a tmi »tu*ir 
liarrun^ tmtenrwi 



CFt'lin Gun 

^f%hm LiMfiimalf amivj]i 



lr ™ »ec in the dark. And attack without being seen, 
Rain or shine, it can strike like lightning, ItViasr. mean, 
andsmatt. 

But the Apache attack helicopter doesn't fly by itself, 
h needs trained experts to keep it at its most fcnttitm 
1 4w can be one of those experts . 

If you’re interested in electronics, 'there'* j lot inside an 
Apache to challenge yout Infrared night visusn sensors, 



Loser tracking and targeting technology Avionics systems 



unequalled anywhere in the iratld 

The Army can train you to repair and maintain rhow sys- 
tems— important skills that can help yiu get an edge on liter. 

So talk to your Amts recruiter. Ot call l-SOOUSA-ARMY 
And find our how you can get untier the skin of an A path 
Once you've seen whatk inside, you'll be glad its on 
your side. 



ARMY. BE ALL YOU CAN BE. 






AtlRAY 



EMERGENCY 
LOCATOR 
BEACON! 



CAMERA PAN 
AND TUT 



S&j&usi 
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TECH UPDATE 

News Of Tomorrow's Technology Today 



Live Broadcasts From 
The Ocean Floor 



LIFTING 



FORWARD 

SCANNING 

SONAR \ 

X 



5 TILL CAMERA 
AND FLASH — 



JiUorFCrtpELirEFi s£H floor video images mi ng special pan and tilt 
□periled tay stup&ewrd personnel [atserve lefi|s. 



WOODS HOLE. M A FuE 
Imv i tigi m liis ict-e^s at d 
vt iv e it r n i‘ t h t TV ta n ic , Dr. 
Unin'H K.dlurd "T ihi j Wm«itt 
Hid*- (k^antj^rntthir Insti- 
tute is plsi nning an undersea 
pMravHgiiimi tirxt moni h 
that will tnmflmli live 1 viik j n 
fnum i.mtler water rt-seurdi 
sit i 1 * in the Mefistermneitjs. 

Mill's 1 Eh tin li>l I.JJtHS sluitenl - 

In Lhi' LLft. uillL FitTmcki will 
become undersea cKpluref* 
w he n the v U Ire h n nf vn| - 

c«n<w?-s, hy< In it her mat venb 
ami ancient shipw rt-rk> an 1 
transmitted via satellite to 
EKiFtieipiUin^ Acirricc ruusr- 
urns. (Call I 1 . M's Seieun- 
T r o h tu i i u Ry hntlir ie— S 1 2 - 
7740 — \ in Wetl nest i ay s 
frnmUtnat^m. tank luiUo 
Question wul arwui-r peri- 
ods with on*sit« n^earc'hrr> 



an 1 fihtnneO. erealinn SNinir- 
tiistte inv * ilvement with a ma- 
j i «- sc lent 5 fii • etsi-li n : h ji h ajeft 
through E he mirtirle at live 
^elejMVsr litre.” 

Keys tn the broadcasts ari> 
iidvaniMHl trehnnli^u^ in m- 

hotirs, |ihiitnniusp TV *mu 4- 
lite cominunicat inn and 
uimipuiiT science. The dun) 

ArgciJamnn unrlmval er im- 

ujrin|£ system ermsists i*F 1 1 ir 
Argti slud* which int'urpu- 
nites prods iuii dynamic |aisi> 
tinning ami ^idr-scan snhjir. 
Argu curries Jason- a tie 
velupmetlt of Jason Jr. used 
In v xpli ire L tie Titan tv . Ja sr m 
uses punning tilting vidt-n 
us id fttfllcansenis. 



EeTink r in i r < •> 

A*.i ■■unrErtirm M * f.i.ni. 
EcptiithRiJii FHlkrii 

1pit^S....ii J. i . !■:> i| 1 1 * ’i" 1 



Highlights This Month 

■ Jet Jocks — Lightweight, high-strength 
compressor blades change the way we fly. 

■ Remote Air Traffic Control- 

Establishing tactical forward air bases using 
miniature navigation beacons 

■ We're Outta Here — New car keys 
dispenser speeds airport car rental 

■ Hovcrbot — Scanning future battlefields 
with a vertical lift recon device. 

■ Medical Balloons — Catheter 
angioplasty moves from the heart to the head. 

■ What’s Next With The Shuttle— New 
experiments and hardware improvements in 
America's space transportation system, 

■ The President 's New Helicopter — 
Updated communications and other niceties 
mark the chief executive's personal bird. 
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The challenge was to create a new car 
worthy of wearing the Thu nderbi rd wings. The 
result is the most aerodynamic Thunder bird ever. 
And a car with performance to match its looks. 

A responsive 3.fl liter V-6 engine with 
sequential electronic fuel -injection is standard. 
So is an independent rear suspension. And 
there's even the option of four-wheel-disc 
anti-lock brakes. 

Inside, Thunderbird achieves a new' level of 
comfort and convenience with increased room 
for five adults and a long list of standard features, 
including air conditioning, power windows and 
an electronic AM/FM stereo. 

It all adds up to an automobi le 1 hat’s impressive 



even by Thunderbird standards. The 1909 
Fbrd Thunderbird. 

Transferable 6 -Year/ 60 , 000 -Mite 
Powertrain Warranty. 

Covers you and future owners, with no trans' 
fer cost, on major powertrain components for 6 
vears/tiQ.OOU miles. Restrictions and deductible 
apply. Ask to see this limited warranty at your 
Ford Dealer. 

New Ford 
Thunderbird 



There’s never been a car like Thunderbird. 

And there’s never been a Thunderbird like this. 
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T* 6 ATfD 

WATER 



SEWAGE 

SLUDGE 



PHOTOW5 RE ACTJ V E ATOMS BONDED TO OXYGEN FftOM WAT E R 



NEGATIVELY 
CHANCED. 
WILL PIPE ^ 



SOO«CS 



flttffO* 

Vfssetr^ 



ANODE - 



SOIL ^NEGATIVELY CHANGE Dj 



WASTE [POSITIVELY CHARGED} 



TiTAHJUM 

HONEYCOMB CORE 



UfAMuM OUTER SKINS 
DFFUSFGN 8Wm 
TO CORE 



APmuW 



High-Tech Help In The Fight To End Pollution 



Miniature PTAG means troops 
can be safely ferried la front 
l^nes without airdrop risk, 

with military air rlru'p&. The 
Air Force fe developing a 
Pnrtnhle Tactical Approach 
I iu i fiance i FT At! ■ 1 1 i j v i c f 
that will allow Military Air- 
lift I'd m mu nil f '■ Tilln tu m Like 
precision I mutiny on remote 
uniifiptwpd jungle uv rlt-.^rt 
strife in half-mile visibility. 

Set up in appropriate an^ 
by air-dropped rum but 
teams, the imil cutlets id a 
liH'ali/.er ground station that 
fimvids^ lateral orientation 
and glicteskipe to an incoming 
pilm. I i it I i i um l fat E frit ■> [ i* nv - 
er the grimnH ststthm, which 
pruef^ses signal through « 
special instrument Landing 
system <iLS) converter. Pi- 
lots receive cockpit infor- 
mation identical in i hat of a 
conventional ILS as they 
truklt' infantry- or eargo-lacl- 
<-u iiircmfl in for n landing 
Chief Liner will Ipl- Spt-c ial 
Fora?* finite. 



NEW YORK. NEW YORK- 
Some Intriguing new weap- 
ons have entered she 
struggle to prated our envi- 
ronment, 

A wel oxicfaison process 
converts sewage sludge into 
clean water and sterile ash. 
The sewage undergoes this 
conversion when it is com- 
bined with oxygen under hig h 
pressure at the bottom ol a 
SOQCMt well casing 

Elsewhere The miermo- 
tecular bond of a toxic sub’ 
stance can be broken using 
high-mtertSEly photons m a la- 
ser oxidation process that 
lakes place in a photochemi- 
cal reaction chamber Follow- 
ing the laser treatmenl. 
oxygen injection renders poh 
lutanis harmless. 

Also. Low-frequency 
soundwaves and electric 
charges are being used by re- 
searchers at Bale lie Memori- 
al Laboratories to coax 
pollutants out of soils After a 
positively charged anode is 
introduced to ihe ground, 
positively changed water and 
contaminants migrate toward 



OXIDATION 



"OXYGEN 



WfT 



a negatively charged with- 
drawal well acting as a cath- 
ode. The process speeds up 
when a sound source helps 
break the linkage between 



wide- chord fun bladct on the 
RolFi'Royte 5 J 5 E 4 alrcNiFC en- 
gmp create new efficiencies, 



Jet Fan Blades 
Reshaped 

DERRY. ENGLAND - 
l’"uf l efficiency, the holy 
g r el i I u f ei i m ;t ft v n it l r * ■ 
design, has LrbkfU a >ig 
ni.fi riant leap forward 
with the wirle-churtl fsm 
design in the RoDs-Ruyt > e 
5-iLiE -l aircraft puwer- 
phuiL The tnncjv alien pro- 
motes greater fsm efficiency 
and. hence, a -I -percent re- 
duction in fuel cunsumption 
at maximum emise. Wider 
fan blades cunt ml vibration. 
Fewer fans are used, reduc- 
ing Weight The key: A dew 
ci mi prttii Le sun i 1 wich i >f t klsini - 
um hoi wy comb. 



Tactical Nav 
Beacon 

DAYTON, OHIO— Ad- 
vaiiced mLniaEure eit-cmmio 
are on T lie cutting edge uf an 
effort in reduce 1 he d singer 
ami breakage assoc lilted 



CURVED DOVETAIL ROOT 



ACOUSTIC DIFFERENTIATION 

(tj ArOU5THT n 



toxic compounds and sur- 
rounding soil 

These EFA-lunded proj- 
ects may begin correcting our 
wasteful ways . 



Three proposals tor R?rl,rrtl noting 
waste; Sewage Is pumped to 
bottom or 5000 - Ft. wolP | left). La- 
ser | top ] break! up toxin. Acous- 
tic source (^bo^e| separates mil 
from pollutants. 
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( More Tech Update fln paw ttii IS 
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TECH UPDATE 



Airpcrt car rental 

tr.ini^rTFans simpllffBd 

Special Car 
Key Dispenser 

X1NNKAP<)I.1S,MN-Au- 

t«i-mntinn i'antiiuK^toi'hsiTiLii‘ 
a nattunV tr^vul huhita* Tin* 
N'iii mitihI Cflj* Rental "Smart 
Key" pdvt^ t h tirtnm- 

i-i a - ilu-ir ki-,^ afliT h "TWvi- 
Prefem-il" cm rd 
l mi* wit i.HnuiKh :| *wipis Thi' 
viinlV imiirnH h- Fl rip '. mm 
5 iijn- |w'Lsunal > 1 1 l 1 li . lloiUor> 

show thf r ir driver's Ikum^r in 
fi jpite attendant lo ftoraplete 
ihHniiisitlioh 



Unmanned Hoverbot A For Forward Troops 




I.IVKRMOKK, t A- lie 

pj lit ITU - 111 »-!' I 'iI.Um- jmllL-V 
Oil ivmnls-ly pjlutnl \ idutiU^ 
i HOY hi \b still hmm formu 
tat ink Hill I-Ibprifri^ at Seim 
dia Nutioiifril Latin riilory 
lin Vi-* L'lpnu 1 up with un J JOY 
that Hciilrcssos ! i Rood t hat 
has sib farri'iuaiiii'il urmnoi. 

Troops nt r ist 1 fur w unl 
iif liiLUh 1 ni'i'il ee slinplo 
w j rtal n^ihMMiiissiitirh’ dovit'o 
that looks over tlu 1 next hi! I 
—nut noi-osHsirily info tho 
m\t run iu.v, Tin- A ROD, 
w h \ i-h s i a n 1 1 - I'u r A i rh □ r no 
RoirmtoSy Oipomioil f h-vur, 
weighs only <<\ unumls fully 





file tiny 5andi.l A ROD wani battle ■Space at Efp*E-in ranges. Ground 
controller | left ] operate The device with transportable hand unit. 



h i t j Ii-h I , milk in# U t rai i>] ic nl 
ahle fur j-riuilJ nun! Mil I.imois, 
A liny 2 - way cllI i]h* 

I'+t^jv^s iliri'Ctiim I'hzuiises 
from n p»Lirnl control ter ami 
solids hark hi^h-quulity vjj- 
i-m images. Whilr the flbei-- 
uptir link uvKiiita HU-tny jsim- 
niiiiff. ii iih-M limits nuifu> A 



five-flyinii vers Suit might V 
used a* u ^ii{Tlmnrtl mine 
sinter, 

foWeritiff the ]!< JV is 9 -*i 
hp ^-eylinrler £ ruke ni- 
pj- l i & . which il|so Fites 

"iibnas'd electricity foraLatri- 
limnjj censors and cum rid 

VHfies, 



Balloon Angioplasty Finds Other Applications 




SAN FRANCISCO. CA 
Balloon calheter techniques 
developed to open clogged 
coronary arteries are finding 
their way into Giber medical 
procedures. The goal is simi- 
lar in every case: 10 avoid 
highly dangerous invasive 
surgery using miniaturized 
systems and highly sophisti- 
cated imaging capabilities 
At UC-San Francisco Dr 
Randall T Higashida and his 
learn are using transluminal 
angioplasty to open constrict- 
ed vessels in the brain m an 
elfort to circumvent complex, 
dangerous neurosurgery 



The condition, called rntra- 
cranial vasospasms, is a 
common comph ■ 

cymcin ot brain Hr * 
hemorrhages that f JP 
a (Hid 40 to 50.000 L 
Americans every , 

year— often as a 
result o J bursting ^K^H 
aneurysms 

Th e i my si I ico ne Hj.^p 
balloon at ihe tip of 
a hair-thin catheter is guided 
through an artery in the groin 
to the implantation sue using 
specral fluoroscopic imaging 
equipment that deletes ev- 
erything horn the picture but 



>£ TACH ^ &LE 
^LLOCWV ■— f 



CFRERWiM 



fWf’ORA.L IQflE W' 

CATHffEff ” 

FED THROUGH — 
CAROTID ARTERY 



irlF^Ei£S| 



BRAIN STEM 



Flu prose op if rmagory of a brain .inturyim 
| above left J mows before and after inierven 
Eipn walh b^llpon involving earotid artery 
fabovet. At left, a tfanscervfcc^ 



FALLOPIAN TUBES- 



the balloon and blood ves- 
&els One Muoroscopic de^ 
vico, the OEC-Diasanic 
Series 9000, can store up to 
60 images and contains ad- 
vanced digital imaging fea- 
tures In some cases, the 
balloon technique can be 
used to plug aneurysms out- 
fight in a technique called 
ombololherapy. which was 
pioneered by doctors in the 



Soviet Union 

in a gynecological setting, 
balloon catheters are being 
used to unblock fallopian 
tubas in a IranscervitaJ bal- 
loon luboplasiy procedure. 
The oul-patient operanon is 
periormed under local anes- 
thesia, avoiding Ihe pain and 
prolonged recuperation of mi- 
cros urge ry 



□VAJFY 



UTERUS 



BALLOON INFLATED TO 
CLEAR OBSTRUCTION 



POSJTIONirvO 

balloons 



CERVIX- 



VAGIW 



rNFITODuClNG 

CATHETER 



GUIDE WIRE 
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And what exactly is this power 
we're talking about? Siflnptv put, its 
the power of all the people involved in 
developing our new fine of Pnocraft* 
fishing rigs 

You see, before we even 
thought about putting a boat together 
we talked to the leading experts in the 
marine industry inducing professional 
fishermen, award-winning marine 
designers and some of the hottest 
marine engineers in the country, 

We also talked to thousands 
of people like you, from serious fisher- 
men to people who are just getting on 
the water for the first time. 

As a result; we found out what 
you're looki ng for great boats at 
great prices, brought to you with as 
lithe hassle as possible. 

This is the power we've tapped. 
And thrs is the power that has led to 
Procraft, a line of complete boating ngs 
like nobody has ever seen before 

WE’VE DONE AU. THE 
HOMEWORK FOR YOU. 

IF you've thought about 
buying a boat, chances are there are 
two concerns that have kept you from 
buying it One. the cost. And two. the 
hassle of matching it with the right 



hunter and need to move quickly from 
hot spot to hot spot check out our 
line of high performance Stalker!*' 
Tourney™ and Pnocaster™ fiberglass 
bass boats. 

If you're a fisherman who 
wants to get to those hot spots quickly, 
but also wants something the family 
can ski behind, our fiberglass Family 
Fisher™ series let you troll in the 
morning and ski that afternoon. 

If you're looking for an 
aluminum bcatthafs sturdy reliable 
and great for weekend fishing trips to 
the cabin, we've got everything From 
our Outdooreman™ senes to our deluxe 
Bass and Crappie Hunters™ senes, with 
prices starting as low as $95*tymanth* 
And finally if you just want to 
float down the nvec bask in the sun, 
barbecue with the family and maybe 
do a little fishing, you Should be in 
one of our Funthaser™ Fishchaser™ or 
Voyager™ pontoon boats Prices start 
as low as 5101^/month* 

But regardless of which 
boat package is right for you, you'll 
find more features than any similar 
competitive model Just shop around 
and see for yourself. 

Wb also custom- match all our 
boats with Mariner" outboards— 



engine, with the right trailer, with all 
the right equipment you need. 

Well, that's where our experts 
came in Ybu see, we challenged them 
to answer all those concerns for you. 
And the results' 3 

A line of top quality boat 
packages that fit a broad range of needs 
-and budgets So regardless of why 
you want a powerboat, we've got the 
right boat for yau at low monthly prices 

INSTANT BOATING. 

JUST ADO WATER 

Now, which one of our boats 
you? 

if vo uTe a real trophy 










hind It 



the perfect outboards for fishermen 
who demand both performance and 
proven reliability 

But our efforts don't stop 
here You see, beyond just offering 
complete boat packages with quality 
components, our fishing experts have 
designed and thoroughly tested every 
com ponent and accessory to wort: 
together as a unit 

So all you have to do is decide 
which package is for you, then hitch it 
uptovourcar and go 

WE COVER EVERYTHING FROM 
STEM TO STERN. 




*3 J&rf C-. PJirtuf*fTute^ -ijyyeittVj ?etJi >idr tf 14- w ® 

H u^r 15^3 ■ m 15.990 H- FiSttTUSer Ml j-'p ippfSrtd DEM dl 
pjrlKipjtina yfcWC -Itfunc^g F|yrFFn& 6*«| 

car«rt ortridci p4os ta-es roera arciws 1? AFt 

PTHYlft IW Cin ffCv* MdWrtH Tfiti n gJ -n.jnL*n, 



And to prove to you that none 
of this is just talk, we back every Procraft 
ng with our Procraft Stem-to-Stern™ 
limited warranty, the most compre- 
hensive warranty in the business, ft 
covers virtually every part on every boat; 
motor, trailer and accessory we sell And 
includes a Manner outboard 3-year 
limited warranty against corrosion with 
an optional 2-year extended Product 
Protection Plan. 

So, if you do have a problem, 
your dealer will take care of It and get 
yq lj back on the wa ter q u ickl y a nd 
without hassle 

DEALERS WHO ARE PREPARED TO 
SATISFY YOUR EVERY BQATI NO NEED. 

But beyond just making it 
easy for you to get on the water we've 
also made it easy for you to stay on the 
water with a customer care program 
that gives you quick, professional, 
courteous service 

>bu see, unlike a lot of repair 
shops out them, every Procraft dealer- 
ship is staffed with certified mechanics 
and technicians - people who've 
undergone extensive training covering 
virtually every aspect of boat repair 
They also use state-of-the-art 
diagnostic and repair equipment 



They offer quick on-the-spot financing 
And once you've bought a boat they 
will even tell you everything you need 
to know about maintaining it and 
running it safely. 

In short well do anything and 
everything we can to keep you and 
your boat happy. Including giving it a 
thorough inspection before you buy it 
to make sure its as water- ready as we 
designed it to be 

So, if you’ve been holding 
out for the day when boating will be 
easy and affordable, that day has 
finally airived. 

Take a look at the next few 
pages to find the boat that s right for 
you. Discover why, feature for feature, 
nobody can give you a better value 
than we can. For complete product 
information and toe name of your 
nearest Procraft dealer calf: 

1 - 800 - 526*6630 
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Procraft Performance Bass series 

W youlre a fisherman looking for 3 fishi ng machi ne that can get you 
quickly from hot spot to hot spot, select from one of our deluxe fiberglass 
bass packages. Each one includes everything fishermen demand, plus 
these exclusive features: 

* Quicksilver"* stain less steel propeller 

■* procraft stemto-stern limited warranty 

Feature for featu re. nobody gives you a better value tha n Procraft 
Shop around and you'll see for yourself Fdrco mplete product Information 
and the name of vour nearest Procraft dealer, call- 

1 - 800 - 526-6630 
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Procraft Fish & Ski Series 
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If you're looking for a fishing boat and a ski boat, choose from one 
of our versatile fiberglass fish & ski packages that let you fish in the morning 
and ski that afternoon Each one is fully equipped and ready to go. and 
includes these exclusive features 

• Quicksilver * stainless steel propeller 

• procraft stem to stern limited warranty 

Shop and compare. You'll soon see. feature for feature, nobody 
gives you what we can give you For complete product information and the 
name of vour nearest Pnocraft dealer; call 

1 - 800 - 526-6630 
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Procraft Crappie Fishing Series 

It's everything you want in a fishing boat Performance Reliability. 
And loaded with all the features serious fishermen demand in their rigs, 
including these exclusive Procraft features. 

• Quicksilver™ stainless steel propeller 

* Procraft stem-to-stern limited warranty 

In feet, they've got it all. Just shop around and compare for yourself 
You'll soon see that, feature for feature nobody gives you more fervour 
money than we do. 

For complete product information and the name of your nearest 
Procraft dealer call 

1 - 800 - 526-6630 
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Procraft Aluminum Fishing Series 

If you really want to catch those lunkers, our Bass Hunter 11 " is for 
you. its Quick Tough. And soaded with everything you could ever want in a 
fishing boat, including this elusive feature. 

* Procraft stem-to-Stern limited warranty 

Or If you need a smaller, versatile boat, select one of our 
Outdoorsman models Nobody gives you more features fervour money 
than we do Just shoo around and compare for yourself 

For complete product information and the name of your nearest 
Procraft dealer, call 

1 - 800 - 526-6630 
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Procraft Pontoon Series 

If you just want to do a little floating, bask in the sun, barbecue with 
the family and maybe do a little fishing, this 15 the perfect rig for YOU Each 
pontoon boat is folly equipped with everything you need for fun on the 
water including these awr/uste features: 

• Pressure-treated tongue & groove marine grade wood floor with 
plush marine grade carpeting 

• Procraft stemto-stern limited warranty 

Feature for feature, nobody gives you more for your money than 
Procraft Compare our features to other packages and see for yourself 

For complete product information and the name of your nearest 
Procraft dealer call- 



1-800-526-6630 
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Traffic Computers 

AHAHE1M, ( -A — Tcj uplimize U-affic flaw un- 
der tntistjin1.1y Hhiftinp; conditions, engineers 
are installs ng the country's most n tensive cqih- 
[i Lit i i n/.m\ t r&ffk 1 h ml ml m -t wr irk, ] t wl 1 1 
coordinate the operation of 250 traffic 
signals, and 12 chatigeahk- fiberoptic l- 
Iy lit message signs. Pavement sensors 
feed vehicle speed pud frequency date t« 
computers in a central control center, 
producing tutor graphic display $ that 
can zoom from a full city map to a 
doseiifi of []iie intersection. Cunt rollers. 
res.[H»irl by adjusting signal timing, and 
-■dgT) niE^.sages. Key internet inns can Iw 
vie well through color video earners 
thyt pan mid zoom by remote control. 



Shuttle Update: New Experiments, Orbiter 



NEW YORK. NY-The early 
1990s will bring I he comple- 
tion ol a replacement for 
Ctiaffsngar, and experiment 
that will rehearse complex 
choreography between the 
Shuttle and other vehicles. 

Temporarily dubbed 0V- 
1 05, the n g w orbiter is i n initial 
assembly at Rockwell Inter- 
national's Palmdale facility. 
QV-105 will incorporate all 
improvements added to the 
other three Shuttles since the 
Challenger disaster 

in August 1993. OV-105 
wi 1 1 deploy a vehicle design nd 
to test the use of atmospheric 
braking. 

Aerobrake technology 
could be used in reusable 
spacecraft called aero-as- 



Aeroferake vehicle icm atmospheric deceleration. 



sisied orbital transfer vehi- 
cles (AOTVs), which would 
ferry payloads between the 
Space Station and higher or- 
bits. Avoiding the need lor 
fuel-hungry retrorockets 
would enable AOTVs to 



carry heavier payloads. 

In the shorter term, another 
mullivehicle experiment, 
called Stafford Stadab , will 
tesl basic SDI technology. 
Stadab consists ol a laser- 
equipped spacelab module 
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scheduled !o fly aboard Co - 
himbia Sepl 10, 1990 Star' 
tab will use passive detectors 
to track a modified sounding 
rockei called Started after it 
is launched loward Colum- 
bia. As St&rbffd approaches, 
Stadab will lock on with a la- 
ser illuminator, then fife a 
sharply locused laser desig- 
nator gi a deleclor aboard 
Starbird, 
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Presidential 

Choppers 

Updated 

QUANTICO, VA— Nine 
new Sikorsky VH-HOs have 
jicj Lnt-d Marine Hdiroplpr 
Squadron i Sne (HM X- 1 ). the 
nut fit responsible for flying 
the President and other 
White House officials. They 
replace VH-I Ns — executive 
versions of the Huey— that 
have been in service with 
I i MX-1 since the mid 70s. 

Based on the Army's 
UH-60A Black Hawk utility 
helicopter, the VH WO is dls- 
tinjniishiHi hy a high durabil- 
ity gearbox nml upgraded 



avionics. The Round proofed 
VIP cabin has a radio openr- 
lor's station, and hardened 
electronics to withstand in- 
terference. Instant world- 
wide commutations ami 
executive comfort combine in 



it 1 i I-] slave ri el Lropter t hat will 
see service primarily in 
WstKhingtum D.C., and envi- 
rons. However, theVH-BOis 
transportable aboard C-l II 
and C-5B aircraft, which 
means the V H-(it > can iu-vom 



pan y the president world- 
wide. HMX- 1 will still use 
the larger VH-tfito fur many 
missions. Hun the VH-fiUa' 
ex pa nded coin mun i cations 
capabilities will make i he in 
an important adjunct. 




Reliable High Tech For 
Future Battlefield 
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si and a rd NATO founds. 

To prevent recoil Irom dis- 
torting the burst pattern, the 
entire barrel, breech and 
magazine assembly slide 
back into the stock on hy- 
draulically damped springs. 
No kick is fell unlil the last 
shot is out ihe barret 

For all terrain a nil aircraft 
defense. Boeing has Idled 
the comb at- proven 5 linger 
missile IQ a Hum-Vee, result- 
ing in Ihe Pedestal Mounted 
SUnger' Avenger, pari of the 
Army's new forward Area 
Air Defense (FAADi 
System. 

A lightweight. 
graphite composite turret 
carries two 4-Stinger missile 
pods and a 50-caliber ma- 
chine gun. Gyros stabilise Ihe 
turret and a laser inirared 
sensor helps pick targets. ! T «! 



NEW YORK, NY— What 
works in the lab may not work 
in the battle held, so develop- 
ers of high-tech weapons rely 
on real combat lessons. 

In developing the G1 1 Ad- 
vanced Combai Rifle (ACR), 
Heckler S Koch has used 
data showing soldiers' 
marksmanship declines 
drastically in combat. 

Their solution Is a gun de- 
signed lo fire small -caliber 
ammunition in high-speed 3- 
round bursts. Key lo the sys- 
tem is caseless ammo— a 
bullei embedded m a shaped 
propellant charge. When 
Nred., all bul Ihe bullet com* 
busts, leaving she chamber 
amply to receive another 
round. This allows for a 2000 
round-per-mmute rate of tire. 
Caseless ammo also weighs 
about half as much as 
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SCIENCE 



SY TIM COLE 



Inside Soviet Science And Technology 




boast fu I Soviet gen- 
tleman proclaims to 
his capitalist cousin: 
64 Here in the USSR we make 
the biggest hydroelectric 
dams, the biggest airplanes,, 
the biggest earth moving 
equipment — even the big- 
gest microelectronics, n 

This self-deprecating oxy- 
moron currently circulating 
in Moscow is a testament to 
the new breeze bln wing in 
the Soviet Ur ion. It also 
punctures the Western myth 
that Soviets Jive in a humor- 
leas vacuum. 

But try that one on Oleg 
Pdidyakov, head of a Soviet 
microelectronics lab — as I 
did — and you get a sigh of 
resignation, 

J visited Oleg and his col- 
leagues at the I nstitute of 
Semiconduct ur Physics at the 
Novosibirsk Science Center 
while preparing '"Red Tech 
Rising/ 1 (page 84 J. They are 
struggling to compete in the 
global race to create faster, 
smaller microchips. 

Oleg showed me the 
USSR's state-of-the-art mo- 
lecular beam epitaxy device 
—a machine used to fashion 
fragile semiconductor lattice 



The upside: Power meets gJory at Moscow's museum of space achievements. 



ftie downside : A long w-ay in go 
In semiconductor]. 



structures using evaporation 
techniques, laser annealing 
and ion implantation. The ap- 
paratus was bolted to a con- 
crete floor in the basement of 
the institute. Paint was peel- 
ing frurn the walls and there 
was no apparent effort to 
maintain an air-conditioned 
clean room. In an increasing- 
ly digitized world, the Sovi- 
ets had failed to master one of 
the fundamentals in crafting 
semiconductors— only one 
reason why they lag in key 
technologies. 

But don't take my won! for 
it. High-ranking Soviet aca- 
demicians themselves are us- 
ing Mikhail Gorbachev's 
window of reawakening for a 
cathartic rlose nf Self- criti- 
cism. The must blistering at- 
tack came last year from 
Roald Z. Sagdeev, former di- 
rector of the Soviet Space 
Research Institute. 

Sag-dee v wrote in the sci- 
entific journal Issues in Sci- 
ence and Technology: "For 
too lung, Soviet science has 
hidden its inadequacies be- 



hind official panegyrics to its 
success. In academic and po- 
litical forums alike, exagger- 
ated claims have been made 
for the achievements of Sovi- 
et science. Science has its 
own criteria for soccer, how- 
ever, and Soviet achieve- 
ments have not meas- 
ured up to them, 1 ' 

Harsh words from the 
guiding hand of the immense- 
ly successful Soviet space 
program. But his comments 
homed in like a rifle shot on 
the chief affliction of Soviet 
laboratory efforts: For too 
long. Soviet science and tech- 
nology have been driven by 
political objectives. 

Likewise, the quality con- 
trol inherent in a market- 
driven economy would never 
permit the kind of slipshod 
semiconductor manufactur- 
ing demonstrated at the in- 
stitute. 

But there is an underlying 
paradox in the Soviet Union 
generally — and in Soviet sci- 
ence and technology efforts 
in particular. They dn some 



things very, very well The 
Sov iets have shown the West 
him to live in space, how to 
restructure massive bone de- 
formities, how to work dis- 
similar metals with explosive 
welding methods. The lack of 
high-capacity computing 
power has "caused us to 
think a little harder," as one 
Moscow scientist told me 
thalk-in-hand, his black- 
board filled with arcane 
equations 

Prospects are getting bet- 
ter. At Moscow's Lebedev 
Physics Inutitute, for in- 
stance, free and unfettered 
work continues on nonlinear 
optics of semiconductor la- 
sers, gravitational fields, and 
the phase conjugation uf la- 
ser emission*, among other 
compelling projects. 

Indeed, despite current 
struggles, there are some 
bright spots emerging in So- 
viet science and tecrhnol- 
ngy — as Mikhail Gorbachev 
continues to unleash the 
power of the individual in So- 
viet society. w 
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Metre than 100 point* separated 'Jbyota'S winning 
'M of the Ymi I rom second place A landslide Especi- 
ally by 'twhvl r, Off Rchjd magazines exacting standards 
Bui l hats hardly surprising. Since Toyota's all new 
■1 vi Xtracab SR 1 ? Vo comes standard with a powerful 
iud-iniected, KHiter Vb and the new shift -orKhc 
move llVDemand And with tin? new forward-facing 
lump seats, ii boasts an interior that according 10 the 



magazine- sets the standard lor all other 4x4s. ' In 
short, the complete truck Tiir 4x4 of the Vear 

No wonder itS the number one selling 
compact 4x4 in America,' 

TOYOTA QUALITY 

WHO COULD ASK LOR ANYTHING MORE! 
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intai m.Hn,n ►nullin' locflltmol yum PH‘ 4 fi",f (Juki- 
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BY BILL HARTFORD 



Hot Rides In Rear-Wheel Drive 



n N THE movies, when 
they cut to the chase, 
you know you're go- 
ing to see some really hot 
rear- wheel-drive ears in ac- 
tion. When it comes to laying 
down rubber and getting 
that tail hung out, rwd Is 
the way to move. 

It s simply physics, 
you know. 

Off the line, weight 
transfer to the rear 
gets that car hun- 
kered down on the 
dri ving wheels for the 
best bite on the road. 

Front drive wheels, on the 
other hand, become unloaded, 
lose their grip and start spin- 
ning and chattering much 
sooner. Anri wrestling with 
torque steer is no fun, either. 

After driving too many 
space-efficient imports with 
front- w heel drive , it was fun , 
recently, to put some miles 
on a whole streak of^s with 
rwd. Here's a look at three. 

Beautiful 

Breadbox 

First timi? out in one 150-hp 
model had me hot-shoeing 
around town as if I were in a 
sports car. With its 3. It liter 
V6, this ail- new Mazda really 
moves out. It is — of all 
things— the MPY, Mazda's 
3500-pound, multipurpose 
van. It's impressive in every 
way, and with rwd and the 
optional V6 + especially capa- 
ble as a sporty, aerodynamic 
hauler (C |S = 0.36). Rear- 
wheel drive also let's you set 
up for towing — up to an im- 




Mazda MFV: New multipurpose van that puts VA power to the rear wheels and tan tow 4300 pounds. 



pressive 4LSCMI pounds worth. 

At roughly 114,000, the 
M FV offers seats for seven, 
easy marital access through 
a hinged door (that we came 
to like better than the con- 
ventional sliding do on and 
sty ring t hat we consi d er t he 
best yet in the breadbox-on- 
wheels category. 

Stealth Sedan 

If a plain-looking 4-dcior^ 
flashes past you so fast 



150 mph. We didn't tnme 
anywhere near testing this 
limit, but wish we ow ned a G- 
suit for our week of innumer- 
able unrler-7-second 0-to-60- 
mph acceleration runs. This 
is a/fl£f car, and driving it is a 
supremely tactile experi- 



Giorgio Armani suit. A 
Braun clock A Krups coffee- 
maker. A Porsche pipe. This 
modern-day musdecar Is 
smooth and seamless, a liq- 
uid flow of pearlescent paint 
poured between body-col- 
ored bumpers. 



you miss the famous 
trident in the center of 
the grille, you'll still have a 
chance of catching the twin 
pipes and bold MASER ATI 
badge on the trunk lid — if 
you’re quick. 

The 430 sports fine coach- 
work, to be sure, but the real 
action is under the hood and 
in the sumptuous interior. 
Twin turbos on the 2. 8-liter 
V6 pump horsepower up to 
225 at 5600 rpm. Top speed is 




Mscr atJ 430; Rock tub Ip of a ledan <Jl &gu Led as a vintage Oatsun. 




Ntaan 2405X: Custom sports car dedgn with an ofMhe-raek prfce. 



ence. Wood steering wheel 
and .shift knob, plus other 
briar wood trim parts com- 
bine w ith leather and suede 
on the dash, seats and door 
panels, to create an automo- 
tive heaven. For $43,000, the 
430 offers you a practical 
4-door configuration and 
an understated Q-shlp ap- 
pearance — with perform- 
ance that's flashier than 
many low-slung exotics. 

^ Designer 
' Coupe 

In dramatic contrast to 
the Ma.se ratfs styling is 
the shape of Nissan's all- 
new 240SX. This model is the 
automotive equivalent of a 



The rear-wheel-drive 
work of art comes as SE 
Fallback and XE Coupe, 
which js the version we 
drove, and drove hard, tak- 
ing all that the new r 2.4-liter, 
12- valve Four offered — 140 
hp and 152 lb. -ft. of torque. A 
240SX is about $M h 000 to 
start, but you can option it 
out with a head -up mph dis- 
play, CD player, antilock 
brakes and more. 

In case you haven't been 
paying attention, Nissan is 
on a roll. Soon, you'll be see- 
ing the new rear- wheel-drive 
30QZX on the road. Lots — an- 
other model that's astound - 
ingly beautiful in form and 
function. (M 
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